“What hépﬁen‘s 'whe_n.‘ yc‘:dmbu'ters beq'onié a-sig‘nifiganvt‘r_esou'rce in qlaé#réo_ins?
Ho\ﬁ does a .¢;itiqal _thaés of tephndlqu.va"fl'e_ctth.e‘ wa& té'achers teaéh ahé_learﬁers - :
' Iéarh?”"l"hese vﬁerélvthé quéstiéné 'that wgré”raiéed whén tﬁé ‘Ach’b‘rtn)je'ct began v
For more than a dec-ade; researchers, prat:titiéhers, and iechnologﬁ aeﬁeidpérs :
'have- Ee'en'-‘qble» to workr t?igether to ‘inc.l:-ea'sr"e'-our undérst'ahdiﬁg of 'vv;rhat'cénvh'appen' : >
o in:c-las'srooms ‘whc_vevn fpb\vnie‘r'fql téchﬁo]ogy and effe_ctivg ins‘t’rdc'ﬁon“ ére‘ j’oinéd.
The lessons learned ﬁrovi&e a rich foun‘datipn,of eiqiefiehée and'knowiédge to
guide cﬁrreﬁt mvestments in technology at. the loéal state, and natlonal Ievej. '
—Linda G. Roberts, Director, Office of Educational Ecbnology,
Us. Department of Education
Because. of :ACOf.énd the teéhﬁoloéﬁQ
" .i'co;ltiﬁue‘to be }en‘t-hus:i'asti'c aﬁput
being a ‘t»eacht"er. But | am an altogéther
difféﬁnt _téacﬁér than | yira_s l;efdfe. i ém‘ | |
- ndw gﬁidingv t_hé students'. They a‘“r.ev the E
maSters of t.heif ovﬁt é&ucétiolfj_no.\i\‘_l,‘ '
© creating their oﬁ_rnk’r»:dwledge aﬁd using- |
thféi'r creativity to 'rese_arc'h a'r‘ld: éXpiain
| i‘n'fbr'mation to others.

~—Chris Stortz, ACOT Teacber A
 Stevens Creek Elementary School, Cupertino, Calzforma _



~ a few teachers and schools to many.

What we bbsérveq was
- 'tﬁe_ reality that multimedia and
ﬁ\dltiple layers of information o
‘helped students more thofodgﬁhly |
avnvd mofe'dynamically éxp_lore_
| ideas. ) ,
;Robért J ﬁefney, Professor and dez'r‘,

Educational Theory and Practice,
* The Obio State University

" Using _t‘e‘chnolog\; as a motivator for change and a tool for teaching and i_earhih, ‘
tbdayis ACOT Teacher Developme'n'thentefs engage teachers in the same kinds

of challenging and collaborative learning activities that they aim to provide their

students. As such, ‘these centers are an e\iolving solution to the most préésihg

dilemma facing education reform: how to spread the accomplished ‘pr'aeti’ce, from

' o —Dr Jane L David; , o
~ Director; Bay Area Research Group, Palo Alto, California
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Initiating ACOT

Educators dt Apple initiated a

" research projéct to answer the
. question: What bappens to students
 and teachers when they have gecess

to compuiters whenever they need 1t? |

This meant that the technology was
always available—not down the
ball in a lab, and not left bebind
{when students went home after
school. ’

. First sites selected—one classroom
. each in Eugene, Oregon, aﬂd Blue
Earth, Minnesota. ACOT supplied
the computers and trained the
* teachers. Our district partners
" paid for staffing physical modifica:
tions 1o the classrooms, and extra
insurance.

Additional sites were added in

Columbus, Obio; Cupertirio,

California; Houston, Texas; and. *
' Mempbis and Nashuille, Tennessee!

First public presentations about

ACOT—at MECC and AppleFest.”

The ACOTSemor Scholars

Conference, attended by a group

of distinguished researchers,

developed a research agenda for

ACOT.

1986—87:1 7739 start of lomzitudinél reéearcb* :

- more classrooms at the other sttes.
- Conference gave teachers at the

abou teaching with technology.

“We ket that changes in teachers—and in schools—bappen over time. During the first two years,
we simply observed what was bappenmg in the classrooms.
« ACOT teachers used word processing and elecironic mail to send weekly reports from eachsiteto )
ACOT staff ai Apple. And each teacher sent monthly audzotape  journals to the researcbers inwhich
" ‘they expressed their personal frustrauom as well as their victories. ’
* ACOT resedrcbers developed a database to store the information—without losmg any of the-
descriptive quality—and began looking at major themes.
* Eva Baker (UCLA Center for Technology Assessment) began axammmg the tmpact of the ACOT -
program-on students, siaff and parents.
* Robert Tierney (The Obio Slate University) began a longtrudmal study of the thought pmcesses of
ninth-graders at the ACOT high school site—exploring the potential of technology as a tool to
strengthen and expavd students' thinking skills. .
. Elfneda Higebert (University of Colorado) collaborated with an ACOT third- grade teacherto
' describe and assess a computer intensive wrmngcumculum

The sites at Houston and b"ug’ene
were.closéd'in favor of adding
The ACOT Racher Summer

ACOT sites an opportunity to meef,
share.experiences, and leariy more .

*ACOT research reports are amzlable on many of these topzc\ Se¢ “Where to got nore mforma

tion” at the end of this report




We continued to add clatsmoms at
the sztes

ACOT research studies were présenl-

ed at the American Education .
Research Association (AERA), the
International Reading Association
(IRA), and the Intgrnational
Assoctation of Computing
Educators (IACE).

ACOT was featured in a repor on’
the ise of tecknology in American
schools published by the U.S. Office
of Technology Assessment.

__1988-89: Expansion of research collaboration .
‘e began funding the work of researchers at otber institutions whose profects addressed issues.
nd themes we had found in the observational research.
In alternative assessment, we began working with Allan Collins UVortbwestem University)
dnd Jan Hawkins (Center for Children and R’chnology) and contmued our relationships with

Tierney and Baker. .

Inwriting, we began collaborating on a language-aris assessment tool with Midian Kurland
| (Educational Development Center) as well as on telecommunications-based- writing workshops

i

Jor teachers.

-In task design, we began working wzll; Charles Fisher (University of Colorado)-on creating
projects that empowered students and on the associated needs for staff development.

l Instaff development, we worked with Jean Marsh (Vanderbilt  University) on a new staff
developmem‘ model for ACOT teachers.

e focused on three sites—

- Visitors fram»Sgutb America and the

~ Nightly News.
1288—82 Contmuatzon of longttudmal research

e mtroduced mulnmedza at the sites and continued owr observations finding tbemes that we
1 anted to address more fully
Recognizing that teachers’ practicé was becoming more leamer centered we began foc usmg our
staff devélopment sessions to encourage a consiructivist approach to teaching.

Ve started ah investigation of the interrelationships arong learning, compuiers, and apace

|| We'realized the limitations of tragitional assessment nieusiires for capturing the changes we saw
| inthe ACOT shudents.. .
| We also discovered that the stiidents were developmg a variety of new competenczes not usually

: medsured,
| We began deuelopmg a common language to help teachers collaborate more effectively

.

Columbus, Cuperting, and )
Nashville—so we could learn more
by working intensively with fewer
schools. We also continued to add

classrooms so we could follow stu-
dents through more grades.

We published reports on Hiebert's
writing research, on the first two .
years of Tierney's longitudinal -
study.of students’ thinking, and on
Fisher's study of student empower-
_menl

We began preliminary work on a
teacher development model at the.
Nashville site. )

USSR toured ACOT sites

ACOT was cited in articlesin -
"USAToday, The New York Times,
Business Week, Boston Globe, and
the Japanese counterpart of BC
Magazine; and featured on NBC

We published reports on Baker’s .. .- »Presentations to the U.S,
“two-year evaluation study and . o ’ Department of Education, .
Confrey's development of Function ) " .. President’s National Education
" Probe and a problem-based matbe- : - Goals Committee, National
* matics curriculum. We also pub- - | - : Governors Association, Education
lished our fouryear study of the” ) ~ Cominission of ihe States, National
evolution of teachers’ beliefsand . | - " Center for Bducation and the
practices and our study of lass- . ’ Economy, Fortune 500 Magazine
room management—boib by Duyer, | ’ Education Summit, Federal
Ringstaff and Sandboltz. And we . _ Commuynications Commission,
made présentations on several . : and sztbsoman Computerworld
research projects at AERA. : L program
: ’ * Presentations at regzonal and -
riational conferences including the -

American Edication Research
——Association, American —
-+ Psychological Association, Nationial

' Fducation Cotputing Conference,
‘Cormputer-Using Educators,
International Reading Association,

American Association of Physics
Teachers, American Math Society,
National Science Rachers
Association, and the Cognitive
Sclence Society

« Article in Educational Leadership
-on changes in teachers’ beliefs and
practices

: 1989-92; Encouragmg new uses of tecbnologv
Zbcbnologtcal advarices now allowed developers to create.tools that represented ideas in multiple formats—.-
text, images, video, graphics, tables, and charts. We began collaborating, with researchers who were develop-~
ing multirepresentational toals that cotld aid in knowledge constructiori. The product list mcluded s
Function Pmbe Science for Living, Geometry Ttor, Pbyszcs Tuior, ngztal Image Processmg, and TableTop

We.also began workmg with researchers at the Ontario Institute  for Studdies in Educanon on CSILE
a compuier suppoﬂed collaborative learning enwmnmem ! for children.




1990-95: Amblzfymg our voice

Reahzmg tbar more people needed to bear what we'd learned about tetaching and learning wztb tecimology— especzally about the need for new forms of assessment
development—we increased our speaking engagements beyond the community of educational researchers. We also began responding to requests for information from State and national policyfakers.

and new approdches to staff

. * Presentations at meetings of the
American Education Research
Association, American '
Psychological Association, and the
California Business-Roundiable
* Presentations to the commission- .
ers of education and their staffs for
Kentucky, Vermiont, New York, .

_ indiana, and Ohio -

* » Presentations to 11 Sqviet :

Republic Ministers of Fducation

1990— 93: Develol)zmT mteQrLd environments

* Presentations to severdl state .

boards of education and legislators

- ® Briefings to educistors and policy -

mabkers from the United Kingdom,

‘Singapore, Japan, Bulgaria, Saudi

Argbia; Turkey, Portugal, Poland,
Untited Arab Emirates, Hungary,

“and France

* More than 25 natiorial and
regional newspapers, magazines,
and TV stations—including the Wall
Sireet Journal, The New York
Times, Forbes Magazine, and

_Education Week—cited ACOT as a

reference.

Jor middle school students. -

“day be used for learning.

Realizing that techmology—and especzally wireless-techniology~-could have an especzally strong

impact in the areas of collaboration, commuinication, and the constiuction and expression of knowl-

edge, we used the results of our research to create specific learning environments that demonstrated

the integration of these areas. Then we produced short videos to document the projects. :

* The project known as “Wireless Coyote explored the use of mobile, networked, and midtirepreseta-
tional technology—as well as the effects of a constructivist environment—during a science field ip

" The project known as “Cloud Forest Classroom” replzcated Wireless Coyote in another location and.
with other students. For this study, we developed and tested an integrated data collection, data
analysis, and messaging environment to support collaborative field activiies.

* The project knoun as MediaFusion involved an inregrated environment that aliows developers o
make conventional TV broadcasts explorable by computer: It gave teachers, students, researchers,
 and our partriers at the Public Broadcastmg System (PBS) a vieiw of bow interactive TV might some

communication, collaboration, and inquiry.

1990-95: Developmg additional gartnersbtbs

* With the National Science Foundation, we established ACOT Teacher Development Centers at three sites in order to investigate more fully the q?'ectweness of: tbzs new approach to profe&wonal deyelopment

* With, the National Alliance for Restructuring Education, we created a nenwork of eacher Development Centers in participating schools. This allows usto work in environinenis in which restructunng is
 already under way and also o see how the siaff development model cari be  replicated ona larger scale. :

* With the San Francisco Exploratorium and alocal scbool district, we are mvestzgatmg how'elementary school teachers can use amulrzmedza messaging g}stem and a medza rich environment ro enbance )

* Presentations to the U.S, Office of
Technology Assessment and the

-Councl of Great Gity Schools -

» Presentations tq @ variety of edu-
cavional reform groups, including
the New America Schools governing
board, National Alliance for
Restructuring Education, ATLAS
project, and the Coalition for
Essential Schools . .
 Presentations to ministries of
education for New Zealand,
Singapore, and the European
Commission .

* Article in Educational Leadership

on lessons from ACOT classrooms
* Distribution of ACOT research

summaries to 40,000 educators

. We published Stuebing's repc;ﬂ on
physical environments for learning

with technology; Ringsiaff Wilmore,
and Yocam'’s reports on ihe prlot

" program and first year of the ACOT

Teacher Development Centers pro-
Ject; Sandholiz and Ringstaff s
report on student engagement;
and a report on the MediaFusion
project. We made presentations
on ACOT-related research at con-
Jerences in London, Boston, §t. -
Petersburg, and San Francisco.

_ * Presentations to.ministries of -

education in Denmark, Sweden,
India, Bolivia, Scotland, Great :
Britain, Chile, Australia, and Newf v
Zealand

* * Meetings with the commissioner

Joreducation of the European
Union

. Pamczpatzon in q PBS series on
education -

 We published a report on five years
.of Tierngy's longitudinal study of
" the mﬂuence of high computer .
- access on students” thinking,
learning, and interactions. We also
- published reports by Ringstaff’ -
Sandboltz,-and Dwyer on the rela-
tionship between technological
_ innovation and collegial interac-
tion and on the classroom results of
teachers using students’ technology . |
expertise. We publzsbed areport on
the school-university-business part-
- nerships that make up ACOT, as
well as a report on a second-grade
multimedia-composing project.
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Initiating ACOT 2000

At the beginning of ACOT's second
decade. we're both expanding our
current work inio new arenas and
continuing to ask new guestions
about teaching and learning with
technology.

* What bappens when students
have a learning environment in
which technology resources are
available wherever they're
needed—uniike most classrooms,
which use desks and deskiop
computers?

* What are the effects of bringing
bighly innovative math and science
curricula into student-centered,
constructivist ACOT classrooms?

* Can we apply the ACOT principles
{0 a global study of the use of tech-
nology for learning?

For the past 10 years, Apple has sponsored a research project called
Apple Classrooms of Tomorrow (ACOT) that is investigating the relationship
between technology and education. The ACOT experience has been unique
for us. The research is exploratory and open-ended. And, over the years,
it has brought us into partnership with students, educators, and researchers
throughout the nation.

We'd like to use what we've learned in ACOT to change the conversation
about technology and education. Instead of talking about computers, for
example, we talk about learning. We describe what happens when students
use technology as a tool for building their own knowledge—and examine the
impact on the kinds of skills they develop. We discuss bow teachers can use
technology to create more challenging learning environments—and suggest

a staff development process that can facilitate that. And we explore ways to

deepen our understanding of how technology can be used as a tool for
learning

This is a work in progress. The following report presents some of the
ACOT findings and suggests the implications they bave for education. But

there’s always more to be learned,

David C. Dwyer, Ph.D.
Distinguished Scientist
Apple Classrooms of Tomorrow






WHAT

ith a==
quiestion:

WHEN THEY
HAVE ACCESS

TO TECHNOLOGY
WHENEVER THEY

NEED IT?

During the mid-1980s, a time of great excitement about using technology
to enhance education, educators at Apple proposed a simple experiment.
They would create environments in which technology was used as
routinely as paper and books—and then observe the effects on teaching
and learning.

Working with partner districts, they selected schools and class-
rooms, and they gave two computers to each student and teacher—one
for school and one for home. (In those days of bulky equipment, this
was the only way to provide immediate and routine access.)

From the outset, the investigation team was composed of
university-based researchers, ACOT staff members, and teachers—who
played an important role in describing classroom changes. With electronic

mail and audiotape for communication, and encouragement to reflect on

their experiences, the teachers flooded the ACOT staff at Apple with their

observations. As the volume of communication grew, the ACOT

researchers developed a database for the anecdotal data and began

investigating themes relating to technology and change. Researchers
from other institutions also began to conduct investigations in the

ACOT settings.




